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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory which can vary an effective capacity by one 
chip without lowering a relief efficiency. 
SOLUTION: In a 4-bank 256M/128M compatible SDRAM, 
an address switching circuit 31 connected between a 
row address buffer 5 and a relief circuit 22 includes a 
fuse set circuit 32 to conform to 1 28M, a selector 33 for 
selecting either an output signal R12T of the fuse set 
circuit or a row address signal RADT<12>, a row address 
latch circuit 34 connected to the selector 33, and the 
like. Based on an output row address signal RABT<12>, 
RATT<12> of the address-switching circuit 31, a bit line 
direction of each of memory array banks Bank0-Bank3 is 
divided to 1/2, 1/4 or the like, and a normally operating 
memory mat is fixed optionally, so that 256M can be 
converted to 128M. 
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l 2 8 MD R AM ^ It, 1 ftAfcHJB - StAfcL 

T, 1 2 8MDRAMOKfiS:4StSS»4^X. 
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r^^y^BankO-Bank 3d*gaa£*tT^ 

T W'^^B a n k 0~B a n k 312, 10 

s 6>k4«ttflii:fc2»iisn. +*r«i^iae^tLfc 

[0 0 2 7 ] iflB^TiUfcEIKSttfc^^ey r 

*f'«i/* B a n k 0~B a n k 3 CO^««0(C^, #^^r 
yrU-^/O'^BankO—Bank 3 ^ 

o, »j»»a&^-r lftif^iae^n, 

[0028] ^^yru-<^^V^BankO~Bank 

3^, ft*#\zftm£tixm9k<D**y-T!y b^mm 

U 0 2(b) fcttSNBtL*-*-* 51-, ^^eyv^h^^ 
s A»^#J»lHlft*^^iBSSixTV^5o ^o^^eyir 

[0 0 2 9] #CM % i3(Ci:^ ; ey7U'-l'/^^Ba 
nkO-Bank3W^!)7j/ h ##l;frSs<7> — F'J&tft 
Wi^So (a) liloW^^y/l/'f^ynankO- 
Bank 3te»LTtTy hi^lr 1/ 2 t^jf^ 40 

(b) ^l/4^5)i'Jt6^lrttim/Tt e 2 56 
Mi:i2 8Mt^S«^^i'&i:, 

5£ 9 Ct5^T', 57— F|**|rJH:1 2 8M, 2 5 6M 

-r s - 1 xsstj&tjtfet ^s, 

[0 0 3 0] 13(a) f£*3^Tl2, ^U7l/^/^^ 
BankO, B a n k 1 <D 2 #§"J £ _fcflfla>;rf =e V -r 
y K ^!)7UY/^nank2, B a n k 3 CO 2 
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^Tlltttti: uri^o 13(b) x\t, ^*9 7W/<y 
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i4^^ ; eyv5/ h, ^^7K^y^Bank 
2, B a n k 3 O 4 »S §ilfc±«i» b 1 S i 3 

[0 0 3 1 ] fc*5 % ^O^^y-vj/h^ftM^t 
^^/k^/^^Ban k 0 ~B a nk 3 £ 1 

^Bank0-Bank3lCdo^T, 4>»J $ KfcftlC^ 

J: 5 fcWR-TSr: fci*.« 
[0032] ^FAtr^ h^lMi:r, 0 

3 (a) W«l:M-^ : tyTU^^y^Bank0CO2 ##] 
SttfcTffilJo^^y-r 3/ h^^tc^&tf y b (xRp) 
#*> 6 l/2<z>#W#jSfc,fc DittKa^y 

hSr»^"5TtBttfli^-r6o 0 3(b) cOcfc 5 

4j>WSlxft:±tt|}&*b li££ 3^0^-ey t 3/ h<z>ffi* 
Wltfj'F (xHl) #*> 3 1/4(D#W* 

[0 0 3 3 ] 04tCj;^y^y^iy hjgttf^fe 

co-^'J^m^-r^. (a) ttT K^*«5#:itim«**ja 
tS t y hH!B(0 l/>f r ? h#K (b) »*ta- 

X«W/««B»jES««r-tn**i«i-. 2 5 6MM28 

iT^^y TW^^BankO—Bank 3(0^0 

^m^T'i 2 8M<Dmrf*^v y b&mm-rzzt& 

[0 0 3 4] 0 4(a) (C&^Tfci, ftfTxj? L ^ y T U 
^^^V^ Bank 0 ~B ank3^rl/2 (C^^'J^S^ 
#^r^b, y T U-^T^ B a n k 0 a n k 

3<n2ft%\\$tirz*=ev^y huxi 27 ( = r 
Ku^ff^-Al 2) k:J:DStt«/*Stt«36*«IIWSn 

5/ h0!JS2 Hi, ^y7^^^^Bank0-Ba 
nk3SC, p *K«EK*#9A:fc«@»£3a»fefc6 

D{cg£*^fc|i«c^BafiSixTi.^. #^y7K^ 
y^Bank0~Bank3(Dta-Xt^ h[nl£S21 

5 1MB 1*0 4(b) »J:5!-4ot^5. 
[0 0 3 5 ] 04 (b) \Z7^-t£ o (C, ta^ 

Xo <Jr ta-Xi ^r<b t>^WrL^:»^^^x l 2 = i 



/^>^BankO, B a n k 2 CO 2 £ tlfcHRiJco 
^!>^S>K ^lin/^^^Bankl, Bank 

SrLjt«-g-ia*X 1 2 = 0«:ttfflt5l 2 8M«^^ 
15, nyri/^f/^nankO, Bank2|j:T 
ill], ^'J7K^>^Bankl, Bank3l^±«J 

2 5 6Mi^ 

[0 0 3 6] **3, Mltfc^^y/^^^y^B a n 
k 0~B a n k 3=Srl/4^#lt5i^^*X.fct^ 
t^te, ft^!/7l/^^^BankO-Bank3(D 

7F^ ( = 7FU^fltA10) {ZXQIS&it/im 

tHI!S**St 6 t * - Xt y HH» 2 1 ii, 1/2M 

[0 0 3 7] ISStci: KU-X^JS #x.[Uft£ 

•filttSta-Xty h@ft2 10-««!Bt5. 

(a) liK#^^7 y 7 i/ s/ v'a @SS:*fflt5«, 

(b) h y 5 >^0*«J«£l-5«, (c) li6 4M, 3 
2 M*t"JSfll CO 0 **U«t«1% 

[ 0 0 3 8] |5(a) i^^-T t a — Xi? ^ h tsJft 2 1 
13, ta-XFl, >fy/^^INVl-INV3, P 

1, TN 2, tl/^^SELl^^^b^^ II^jS 

AMfVTUPKcI^^t, ta»XFlWS 
ilTl^S £ £ I3H i g h t ^-XF 1 

tii^ft^OUT P UT^ffi^^tL, C(Ot=L-XFl(7) 

#Mih6gjf^ tittle 

5. 40 
[0039] 15(b) cot a — Xir y h [sift 2 111 t 
3. — X F 2 , -Ov< — ^ I NV4 - I NV6, PMOS 
h7y^^TP2, TP 3, NMOSh7V^n 
N3-TN5/£^^M^n^ e 15(c) 
CO t a — X-tr 5/ him ft 2 1 te, ta-XF3, 
^ I NV7> NMOS h7V^^TN6-TN8^if 

a»fe«/as*tTi>£ 0 rcons (b), (c) ota-x-t^ 

hlHllS 2 1 t>, ffJlB0 5 (a) cot — Xi? ^ h[Uft 2 1 
^f^^tc AM#V T U P TlCl<5^rffl*(|f ou 
TPUT^tti^^tl, ta-XF2^f:|j:ta-XF3 ft? 
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[0 0 4 0] Z.klh<om 5 (a) ~ (c) CO t a — XiT $/ h 
®j»2 lfc*5^T, taiih7^W*, *f*lfil» 
t LTCO^S^^TtS^C, h7^^t (>r >^ 

9ffl, Hi, 5«fcft0, *fc*f«@ft£ LT^Sfg 

^^co^coj: ^:2 5 6MM2 8M^co^s^^ 
%*.fc»-§*fcL, 15(a) l:/7ttA-Xty MUI62 1 

[0 0 4 1 ] B6ia97 K^Sl3tx.E»Sr 

*t?l 2 8M»fS«rtttf>-WSrRWi-&. (a) 14128 

M#Jfc«jS£i-57c#>coT Ki/^99*iHI», (b) I* 
l 2 8M#JGSJK/Btf>fc X-fc y V m ft 4:^ kilzftm 
i\ 2 5 6MM 2 8M^^II^#ifci^l:, 
T Kl/^§)l9f tmS&l^^y TW^V^Bank 
O-BankSratTii^tj, 2 5 6Mj5^12 

<n&&&ft5 ;l£3*t-£, ^co^m^St^^^y 

7W^>^Bank0~Bank 3 rtfSfi&fctT 5 - 

[0 0 4 2] 06 (a) lC:}o^T, 1 2 8M^f|ijc^t 
Z>1Z#><nT Kl^^«0!?»*.®»3 1 14, R#Ob>7K 
^/<y77 5{C»fi!$n6 1 2 8MttJ£JK£?CDt a — 
X^sxhl3832^, ^cot ^-X-^ix himft 3 2lc« 
CCO t ^l — Xi? y V 0ft 3 2 COfcb^ff ^-R 1 2 
T£a r>T Fl/Xff -§*R ADT< 1 2 > £ CO <!f ib £r 
olJR-r^-tr 3 3 CLCO-fc L*^* 3 3MttttS*l 

5K#^n j'7Kl/^7^f[5l83 4ft^? ) 4^ 2 
5 6MC0JK#C0*J&fC*tLT, 2 5 6M/12 8Ma 
^tS/c^iH 2 8 M*NcS JKJB CO t z*. -Xir y h(HK3 

2, 3 3 3ft*ifiJ0*iX, ^b^P^7Kl^^75' 

^Eft 3 4 y ^@»offl*fS#o*iK»tt3&s*3E 

[0 0 4 3] 0 6 (b) ic^-f X 5 128 M»fSJRJii 
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T$:*ilJCLT, -*cota-X*jy hiB2 1 a*^ 
IS 1 2 8MlS-<^ — ^/I^ff-^R 1 28ET, fdl^CO t =. 
— Xi? ^ h 0ft 2 1 b 7^>b(4 1 2 8MWX 1 2 7 F> 
^ff*R 1 2 Tj6«^rn-f*iW**tiSo ^ IT, tl/^ 
^33 fC*5l^T, 1 2 8MlS>r^— ^^ft#R 1 2 8 E 
T[cS^^ti«l, 1 2 8MJK>f * — •//Wt-g-R 1 2 
8ETMttftSnt^5N?ttl 2 8MfiSP#X 1 27 K 
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[0 0 4 4] ^^tC, nr)7P>^ff^RADB<12 
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1, N AN D 2 > jSitf-fW?— ^ I NV8 - I NV1 
1 M«fc V^mfeWZiK. P!>rK^fttRABT<l 
2>, RATT<12>^UtUA^5 e :<7)7P> 
^^3 "9 #^©^3 1 con r>T Ku^fffRABK 1 2 

>, ratt< i 2 >cottj*tcs<5t>r, mi$thft-fz> 

**V^y b £mJfB[*! 3 * y v 5/ b #»J#ifcM 
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u-;*££fcfc»LT, -tU^i^^«A*7K^l: 
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